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$%675$&7
3(5 LV DQ H[WHQGHGVSHFWUXP ȕODFWDPDVH WKDW LV HQFRGHG E\ D JHQH ORFDWHG LQWR WKH FRPSRVLWH
WUDQVSRVRQ7Q1213PDGH E\ WZR GLVWLQFW LQVHUWLRQ VHTXHQFHV QDPHO\ ,6Pa12 DQG ,6Pa13 ,Q YLWUR
PRELOL]DWLRQSHUIRUPHGLQEscherichia coliVKRZVWKDW7Q1213LVIXQFWLRQDODQGLVDEOHWRPRELOL]HWKH
bla3(5JHQHDOWKRXJKDWDYHU\ORZIUHTXHQF\FD[.
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3(5-OLNH HQ]\PHV DUH FODVV $ H[WHQGHG VSHFWUXP ODFWDPDVHV (6%/ WKDW FRQIHU UHVLVWDQFH WR
SHQLFLOOLQV R[\PLQRFHSKDORVSRULQV DQG D]WUHRQDP EXW VSDUH FHSKDP\FLQV DQG FDUEDSHQHPV7KHLU
DFWLYLW\ LV LQKLELWHG LQ YLWUR E\ FODYXODQLF DFLG DQG WD]REDFWDP  6LQFH WKH ILUVW LGHQWLILFDWLRQ LQ
RIWKHbla3(5JHQHRQDSODVPLGLQPseudomonas aeruginosaHLJKW3(5OLNHYDULDQWVKDYH
EHHQUHSRUWHG%DVHGRQWKHLUVHTXHQFHVLPLODULW\WR3(5WKH\KDYHEHHQFODVVLILHGLQWRWZRJURXSV
7KHILUVWJURXSFRPSULVHV3(5DQGGHULYDWLYHV3(53(53(5DQG3(5DQG3(5
ZKHUHDVWKHRWKHULVFRPSRVHGRI3(5DQG3(5VKDULQJDPLQRDFLGLGHQWLW\ZLWK3(5
3(5FRGLQJJHQHVKDYHEHHQLGHQWLILHGLQJOXFRVHQRQIHUPHQWLQJ*UDPQHJDWLYHEDFLOOL
,LQ(QWHUREDFWHULDFHDHLQAeromonas VSS. LQShewanellaVSSDQGLQVibrio 
cholera :KLOH3(5LVSUHYDOHQW LQ$VLDDQG(XURSHLQSDUWLFXODULQP. aeruginosa UHSRUWVRI
3(5KDYHEHHQVRIDUFRQILQHGLQ6RXWK$PHULFD3(53(53(5DQG3(5KDYHEHHQ
LGHQWLILHGRQO\LQVSRUDGLFFDVHV
3UHYLRXVVWXGLHVKDYHUHSRUWHGWKDWWKHbla3(5JHQHLVHLWKHUFKURPRVRPHRUSODVPLGHQFRGHG
EHLQJSDUWRIDFRPSRVLWHWUDQVSRVRQ7Q1213 EUDFNHWHGE\LQVHUWLRQVHTXHQFHV,6Pa12DQG,6Pa13
EHLQJ WZRPHPEHUV RI WKH ,64 LQVHUWLRQ VHTXHQFH IDPLO\ 2I QRWH WKHbla3(5 JHQH KDG EHHQ
LGHQWLILHGLQC. freundiiRQDVHOIFRQMXJDWLYHSODVPLGFORVHWRDQ,6Pa12HOHPHQWVXJJHVWLQJD
VLPLODUPRELOL]DWLRQPHFKDQLVPRIWKDWRIWKHbla3(5JHQH2WKHUVWXGLHVUHFHQWO\UHSRUWHGWKHbla3(5
bla3(5bla3(5bla3(5DQG bla3(5JHQHVLQDVVRFLDWLRQZLWKWKH,6CR1HOHPHQWORFDWHGLQVLGHD
sul1W\SH LQWHJURQVWUXFWXUH :KLOH WKHUROHRI ,6CR1 LQ WKHPRELOL]DWLRQRI WKHbla3(5JHQHV
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KDVEHHQVWXGLHGWKHIXQFWLRQDOLW\RIWKHFRPSRVLWHWUDQVSRVRQ7Q1213KDVQRWEHHQKLWKHUWR
LQYHVWLJDWHG7KH DLPRI WKLV VWXG\ZDV WR LQYHVWLJDWH H[SHULPHQWDOO\ WKHPRELOLW\ RI WKH FRPSRVLWH
WUDQVSRVRQ7Q1213LQE. coliDQGHOXFLGDWHLWVPRGHRIDFWLRQ
,6Pa12DQG,6Pa13HOHPHQWVDUHDQGESORQJUHVSHFWLYHO\DQGFRGHIRUSURWHLQV
WKDWEHORQJ WR WKHJURXS,6H8RI WKHKHWHURJHQHRXVIDPLO\RI,64 WUDQVSRVDVHV ,6Pa12DQG,6Pa13
H[KLELW  DQG  DPLQR DFLG LGHQWLW\ ZLWK D SUHGLFWHG WUDQVSRVDVH RI WKH ,64 IDPLO\ RI
Alishewanella VS :+UHI:3B UHVSHFWLYHO\6LQFH WKHLU ,QYHUWHG5HSHDWV ,55V
DUH DOPRVW LGHQWLFDO ,6Pa12 DQG ,6Pa13 DUH VWUXFWXUDOO\ UHODWHG DQG PD\ FRQFHLYDEO\ IRUP D
FRPSRVLWH WUDQVSRVRQ  7KH DQDO\VLV RI WKH 7Q1213 UHJLRQV RI ILYHP. aeruginosa DQG WZR A. 
baumanniiFOLQLFDOLVRODWHVUHYHDOHGWKHSUHVHQFHRIDQHLJKWESGLUHFWUHSHDW'5VHTXHQFHIODQNLQJ
WKLVSXWDWLYHFRPSRVLWHWUDQVSRVRQZKLFKPLJKWOLNHO\EHWKHVLJQDWXUHRIDWUDQVSRVLWLRQSURFHVV2XU
DLP ZDV WKHUHIRUH WR H[SHULPHQWDOO\ GHPRQVWUDWH WKH IXQFWLRQDOLW\ RI WUDQVSRVRQ 7Q1213 )RU WKDW
SXUSRVH WKHZKROH7Q1213ZDV3&5DPSOLILHG IURPP. aeruginosa08/JHQRPLF'1$XVLQJ
SULPHUV 3(5%DP+,IZ ¶$7$77$**$7&&**&*7$$$7&$7$&*7$7*7&¶ DQG 3(5
6DO,UY ¶$7$7$7*7&*$&777$&*&&7&$7$**7$7*$7¶7KHQ WKH3&5SURGXFWRI
ESZDVFORQHGLQWRWKHORZFRS\SODVPLGS$&<&XVLQJWKH%DP+,DQG6DO,UHVWULFWLRQHQ]\PHV
7KHUHVXOWLQJUHFRPELQDQWSODVPLGS60ZDVWUDQVIRUPHGLQWRE. coli723,QYLWURJHQ7KHUPR
)LVKHU 6FLHQWLILF (FXEOHQV 6ZLW]HUODQG 7UDQVIRUPDQWV ZHUH VHOHFWHG RQ /XULD%HUWDQL /% DJDU
SODWHVFRQWDLQLQJJPORIFKORUDPSKHQLFRODQGJPORIDPSLFLOOLQ3ODVPLGS60ZDVWKHQ
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WUDQVIRUPHG LQWR WKHE. coli5=VWUDLQFDUU\LQJ WKH VHOIFRQMXJDWLYH ,6IUHHS2;SODVPLG WKDW
KDUERUV WKH JHQWDPLFLQ UHVLVWDQFH JHQH ZDV XVHG DV D WDUJHW IRU SXWDWLYH WUDQVSRVLWLRQV HYHQWV
7UDQVIRUPDQWVZHUHVHOHFWHGRQ/%DJDUSODWHVFRQWDLQLQJJPORIFKORUDPSKHQLFROJPORI
DPSLFLOOLQ DQG  JPO RI JHQWDPLFLQ 0DWLQJRXW DVVD\V ZHUH SHUIRUPHG WR VHOHFW WUDQVSRVLWLRQ
HYHQWVRI7Q1213IURPWKHUHFRPELQDQWWRWKHWUDQVIHUSURILFLHQWSODVPLGS2;SODVPLG7RWKLVHQG
WKHE. coliVWUDLQ5=ZDVXVHGDVDGRQRUDQG WKHD]LGHUHVLVWDQWE. coliVWUDLQ-DVDUHFLSLHQW
VWUDLQ %ULHIO\ RYHUQLJKW FXOWXUHV RI WKH GRQRU DQG UHFLSLHQW VWUDLQV ZHUH GLOXWHG  LQ /% DQG
FXOWXUHG DW & XQWLO WKH H[SRQHQWLDO SKDVH 6XVSHQVLRQV FRQWDLQLQJ GRQRU DQG UHFLSLHQW FHOOV DW D
 UDWLRZHUH LQRFXODWHGRQD VWHULOHGLVNSUHYLRXVO\GHSRVLWHGRQ/%DJDUSODWHV$IWHURYHUQLJKW
LQFXEDWLRQ DW & WUDQVFRQMXJDQWVZHUH VHOHFWHG RQ SODWHV FRQWDLQLQJ  JPO RI JHQWDPLFLQ 
JPO RI DPSLFLOOLQ DQG  JPO RI VRGLXP D]LGH &RORQLHV ZHUH VFUHHQHG IRU FKORUDPSKHQLFRO
UHVLVWDQFH WR UXOH RXW WKH VSRQWDQHRXV D]LGHUHVLVWDQW GRQRU FHOOV 7KH WUDQVSRVLWLRQ IUHTXHQF\ ZDV
DVVHVVHG E\ GLYLGLQJ WKH QXPEHU RI WKH WUDQVFRQMXJDQWV E\ WKH QXPEHU RI WKH GRQRU FHOOV
7UDQVSRVLWLRQDVVD\VZHUHVXFFHVVIXOHYHQ WKRXJK WKH\RFFXUUHGDW ORZIUHTXHQF\[3ULRU
H[SRVLWLRQ RI WKH GRQRU FHOOV WR VXELQKLELWRU\ FRQFHQWUDWLRQV RI DPSLFLOOLQ  JPO RU
FLSURIOR[DFLQJPORU LQFXEDWLRQDWGLIIHUHQW WHPSHUDWXUHV&RU&KDGQRHIIHFWRQ
WKHWUDQVSRVLWLRQUDWHZKLFKZHUHRIDQG[UHVSHFWLYHO\7KHLQVHUWLRQVLWHVRI
WHQWUDQVSRVLWLRQHYHQWVZHUHDQDO\]HGE\XVLQJDQLQYHUVH3&5VWUDWHJ\%ULHIO\WKH'1$H[WUDFWHG
IURPWHQWUDQVFRQMXJDQWVXVLQJWKH*HQ(OXWH%DFWHULDOJHQRPLFNLW6LJPD$OGULFKZDVGLJHVWHGZLWK
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WKH6DO,UHVWULFWLRQHQ]\PH,QYLWURJHQ7KHGLJHVWLRQSURGXFWVZHUHVXEVHTXHQWO\VHOIFLUFXODUL]HGE\
OLJDWLRQ DQG WKHQ XVHG DV WHPSODWH IRU WKH LQYHUVH 3&5 XVLQJ WKH ,VPa12LQY ¶
7$$$77*&&**7*&$&$7&*¶ DQG ,VPa13LQY ¶$*&&*$$$&*77*$777***¶
RXWZDUG SULPHUV 6HTXHQFLQJ RI WKH 3&5 SURGXFWV VKRZHG WKDW WUDQVSRVLWLRQ KDG RFFXUUHG LQ WHQ
GLIIHUHQW VLWHV RQ WKH UHFLSLHQW SODVPLG S2; )LJXUH  %\ FRQWUDVW WR ZKDW ZDV SUHYLRXVO\
REVHUYHGZLWK WKH SXWDWLYH7Q1213 RIP. aeruginosa Acinetobacter baumanni &3 RU
LQGLYLGXDO LQVHUWLRQVHTXHQFHVRITn1213 .3&3DQG0)ZKLFKZHUH
VXUURXQGHG E\ DQ ES '5 D ES '5 ZDV V\VWHPDWLFDOO\ GHWHFWHG DW HDFK H[WUHPLW\ RI HDFK
WUDQVSRVHGIUDJPHQW1RWHZRUWK\DQGFRQVLVWHQWZLWKWKHGDWDREWDLQHGLQWKLVVWXG\,6HOHPHQWVRI
WKH ,64 IDPLO\ JURXS ,6H8 KDYH EHHQ UHSRUWHG WR SURGXFH ES GXSOLFDWHG UHJLRQV XSRQ LQVHUWLRQ
'HVSLWHYDULDELOLW\RIWKH'5VL]HPD\EHH[SHFWHGIRU,6HOHPHQWVWKHLQYHVWLJDWLRQRIWKHPRGH
RI DFWLRQ RI RWKHU PHPEHUV RI WKLV ,6 IDPLO\ PD\ KHOS WR FODULI\ WKHVH FRQWUDVWLQJ REVHUYDWLRQV
1RWHZRUWK\LQVLOLFRDQDO\VLVRIWKHLQVHUWLRQVLWHVUHYHDOHGWKDWWKH\ZHUHPRVWO\SUHFHGHGE\77DQG
IROORZHG E\*$ QXFOHRWLGH WDQGHPV VXJJHVWLQJ D WDUJHW VLWH VSHFLILF SUHIHUHQFH IRU WKH FRPSRVLWH
WUDQVSRVRQ7Q1213
 +HUH ZH HYLGHQFHG WKH PRELOL]DWLRQ RI WKH bla3(5 JHQH ORFDWHG LQ WKH SUHYLRXVO\
GHVFULEHGFRPSRVLWH WUDQVSRVRQ7Q1213. 7KLVZRUN VKRZHG WKDW7Q1213 LV IXQFWLRQDO DQG WKHUHIRUH
FDQVWLOODFWLYHO\FRQWULEXWHWRWKHIXUWKHUGLVVHPLQDWLRQRIWKHbla3(5JHQHDPRQJFOLQLFDOO\UHOHYDQW
*UDPQHJDWLYHVSHFLHV
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$&.12:/('*0(176
7KLV ZRUN ZDV VXSSRUWHG E\ WKH 6ZLVV 1DWLRQDO 6FLHQFH )RXQGDWLRQ SURMHFW )16
$BDQGE\WKH8QLYHUVLW\RI)ULERXUJ
 
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
5()(5(1&(6
 3RWURQ $ 3RLUHO / 1RUGPDQQ 3  (PHUJLQJ EURDGVSHFWUXP UHVLVWDQFH LQ
Pseudomonas aeruginosa DQG Acinetobacter baumannii 0HFKDQLVPV DQG
HSLGHPLRORJ\,QW-$QWLPLFURE$JHQWV
 1RUGPDQQ 3 5RQFR ( 1DDV 7 'XSRUW & 0LFKHO%ULDQG < /DELD 5 
&KDUDFWHUL]DWLRQ RI D QRYHO H[WHQGHGVSHFWUXP ODFWDPDVH IURP Pseudomonas
aeruginosa$QWLPLFURE$JHQWV&KHPRWKHU
ϯ͘ %RQQLQ5$3RWURQ$3RLUHO//HFX\HU+1HUL51RUGPDQQ33(5DQ
H[WHQGHGVSHFWUXP EHWDODFWDPDVH ZLWK LQFUHDVHG DFWLYLW\ WRZDUG EURDGVSHFWUXP
FHSKDORVSRULQVLQAcinetobacter baumannii$QWLPLFURE$JHQWV&KHPRWKHU

 7DGD76KUHVWKD66KLPDGD.2KDUD+6KHUFKDQG-%3RNKUHO%0.LULNDH
7  3(5 D QRYHO H[WHQGHGVSHFWUXP ODFWDPDVH 3(5 YDULDQW IURP DQ
Acinetobacter baumanniiFOLQLFDOLVRODWHLQ1HSDO$QWLPLFURE$JHQWV&KHPRWKHU,Q
SUHVV
 %DXHUQIHLQG $ 6WHPSOLQJHU , -XQJZLUWK 50DQJROG 3 $PDQQ 6 $NDOLQ (
$QJ 2 %DO & &DVHOODV -0  &KDUDFWHUL]DWLRQ RI ODFWDPDVH JHQH bla3(5
ZKLFK HQFRGHV DQ H[WHQGHGVSHFWUXP FODVV $ ODFWDPDVH $QWLPLFURE $JHQWV
&KHPRWKHU
 *LUOLFK'3RLUHO/1RUGPDQQ33(5DQH[WHQGHGVSHFWUXPODFWDPDVH
IURPAeromonas allosaccharophila$QWLPLFURE$JHQWV&KHPRWKHU
ϳ͘ 3HUHLUD 0 3HULOOL 0 0DQWHQJROL ( /X]]DUR ) 7RQLROR $ 5RVVROLQL *0
$PLFRVDQWH *  3(5 H[WHQGHGVSHFWUXP ODFWDPDVH SURGXFWLRQ LQ DQ
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Alcaligenes faecalisFOLQLFDOLVRODWHUHVLVWDQWWRH[SDQGHGVSHFWUXPFHSKDORVSRULQVDQG
PRQREDFWDPVIURPDKRVSLWDOLQ1RUWKHUQ,WDO\0LFURE'UXJ5HVLVW
 3DXO ' ,QJWL % %KDWWDFKDUMHH ' 0DXU\D $3 'KDU ' &KDNUDYDUW\ $
%KDWWDFKDUMHH $  $Q XQXVXDO RFFXUUHQFH RI SODVPLGPHGLDWHG bla2;$
FDUEDSHQHPDVH LQ FOLQLFDO LVRODWHV RIEscherichia coli IURP ,QGLD ,QW - $QWLPLFURE
$JHQWV
 0HODQR 5 &RUVR $ 3HWURQL $ &HQWURQ ' 2UPDQ % 3HUH\UD $0RUHQR 1
*DODV 0  0XOWLSOH DQWLELRWLFUHVLVWDQFH PHFKDQLVPV LQFOXGLQJ D QRYHO
FRPELQDWLRQ RI H[WHQGHGVSHFWUXP ODFWDPDVHV LQ DKlebsiella pneumoniae FOLQLFDO
VWUDLQLVRODWHGLQ$UJHQWLQD-$QWLPLFURE&KHPRWKHU
4XLQWHURV0 5DGLFH0*DUGHOOD 1 5RGULJXH]00 &RVWD 1.RUEHQIHOG'
&RXWR ( *XWNLQG * 0LFURELRORJ\ 6WXG\ *  ([WHQGHGVSHFWUXP 
ODFWDPDVHV LQ (QWHUREDFWHULDFHDH LQ %XHQRV $LUHV $UJHQWLQD SXEOLF KRVSLWDOV
$QWLPLFURE$JHQWV&KHPRWKHU
3DJDQL / 0LJOLDYDFFD 5 3DOOHFFKL / 0DWWL & *LDFRERQH ( $PLFRVDQWH *
5RPHUR ( 5RVVROLQL *0  (PHUJLQJ H[WHQGHGVSHFWUXP ODFWDPDVHV LQ
Proteus mirabilis-&OLQ0LFURELRO
/DKODRXL+%00'HWHFWLRQRI3(5H[WHQGHGVSHFWUXPȕODFWDPDVHDPRQJ
QRVRFRPLDOProvidencia stuartiiLVRODWHVLQ7XQLVLD7XQLV0HG
%DKDU*(UDF%0HUW$*XOD\=3(5SURGXFWLRQLQDXULQDU\LVRODWHRI
Providencia rettgeri-&KHPRWKHU
3RZHU 3 'L &RQ]D - 5RGULJXH] 00 *KLJOLRQH % $\DOD -$ &DVHOODV -0
5DGLFH 0 *XWNLQG *  %LRFKHPLFDO FKDUDFWHUL]DWLRQ RI 3(5 DQG JHQHWLF
HQYLURQPHQWRIbla3(5$QWLPLFURE$JHQWV&KHPRWKHU
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ϭϱ͘3LFDR5& 3RLUHO /'HPDUWD$ 3HWULQL2&RUYDJOLD$51RUGPDQQ 3 
([SDQGHGVSHFWUXPODFWDPDVH3(5LQDQHQYLURQPHQWDOAeromonas mediaLVRODWH
IURP6ZLW]HUODQG$QWLPLFURE$JHQWV&KHPRWKHU
:X&-&KXDQJ<&/HH0)/HH&&/HH+&/HH1<&KDQJ&0&KHQ3/
/LQ<7<DQ--.R:&%DFWHUHPLDGXHWRH[WHQGHGVSHFWUXPȕODFWDPDVH
SURGXFLQJ Aeromonas VSS DW D PHGLFDO FHQWHU LQ 6RXWKHUQ 7DLZDQ $QWLPLFURE
$JHQWV&KHPRWKHU
$OPX]DUD00RQWDQD6/D]]DUR78RQJ63DUPHFLDQR'L1RWR*7UDJOLD*
%DNDL5&HQWURQ',ULDUWH$4XLURJD&5DPLUH]06*HQHWLFDQDO\VLVRI
D 3(5 SURGXFLQJ Shewanella VSS VWUDLQ KDUERULQJ D YDULHW\ RI PRELOH JHQHWLF
HOHPHQWVDQGDQWLELRWLFUHVLVWDQWGHWHUPLQDQWV-*ORE$QWLPLFURE5HVLVW
:X-;LH/ =KDQJ)1L< 6XQ - 0ROHFXODU FKDUDFWHUL]DWLRQ RI ,6CR1
PHGLDWHG bla3(5 LQ D QRQ2 QRQ2 Vibrio cholerae VWUDLQ IURP &KLQD
$QWLPLFURE$JHQWV&KHPRWKHU
3RLUHO/%RQQLQ5$1RUGPDQQ3*HQHWLFVXSSRUWDQGGLYHUVLW\RIDFTXLUHG
H[WHQGHGVSHFWUXPEHWDODFWDPDVHVLQ*UDPQHJDWLYHURGV,QIHFW*HQHW(YRO

$O+DVVDQ / (O 0DKDOODZ\ + $P\HV 6*  )LUVW UHSRUW RI bla3(5 LQ
Acinetobacter baumannii,QW-$QWLPLFURE$JHQWV
3RLUHO/&DEDQQH/9DKDERJOX+1RUGPDQQ3*HQHWLFHQYLURQPHQWDQG
H[SUHVVLRQ RI WKH H[WHQGHGVSHFWUXP ODFWDPDVH bla3(5 JHQH LQ JUDPQHJDWLYH
EDFWHULD$QWLPLFURE$JHQWV&KHPRWKHU
;LH/:X-=KDQJ)+DQ/*XR;1L<6XQ-0ROHFXODUHSLGHPLRORJ\
DQG JHQHWLF FKDUDFWHULVWLFV RI YDULRXV bla3(5 JHQHV LQ 6KDQJKDL &KLQD $QWLPLFURE
$JHQWV&KHPRWKHU
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'H3DOPHQDHU'6LJXLHU30DKLOORQ-,64IDPLO\JRHVJHQRPLF%0&(YRO
%LRO
3RLUHO / .LHIIHU 1 1RUGPDQQ 3  ,Q YLWUR VWXG\ RI ,6$pl1PHGLDWHG
PRELOL]DWLRQRIWKHFROLVWLQUHVLVWDQFHJHQHmcr$QWLPLFURE$JHQWV&KHPRWKHU,Q
SUHVV
'HUE\VKLUH.0+ZDQJ/*ULQGOH\1'*HQHWLFDQDO\VLVRIWKHLQWHUDFWLRQ
RI WKH LQVHUWLRQ VHTXHQFH ,6903 WUDQVSRVDVHZLWK LWV WHUPLQDO LQYHUWHG UHSHDWV 3URF
1DWO$FDG6FL86$

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Table 1. Strains and plasmids used in this study
Strains Specific features Origin 
E. coli TOP10 
F- mcrA ǻmrr-hsdRMS-mcr%&ĳlacZǻ0ǻlacX74 
nupG recA1 ara'ǻara-leu)7697 galE15 galK16 
rpsL(StrR) end$Ȝ- 
Invitrogen 
E. coli RZ211 Harboring pOX38 (24) 
E. coli J53 Azide-resistant used for mating-out assays (24) 
P. aeruginosa 
MUL ISPa12-blaPER-1-ISPa13 (21) 
   
Plasmids   
pACYC184 Chloramphenicol resistant, low-copy plasmid New England Biolabs 
pOX38 F derivative, 55 kb, self-conjugative (25) 
pSM01 pACYC184 derivative, containing ISPa12-blaPER-1-ISPa13 This study 


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Figure.  Target site analysis of Tn1213.   (A) Schematic representation of the positions of the 
integration sites of Tn1213 on the plasmid pOX38. (B) Sequence alignment of ten transposition 
events identified into pOX38. The IRR and IRL regions of Tn1213 are boxed. The 10-bp duplicated 
target site sequences are highlighted in bold. (C) Pictogram showing the realtive frequency of A, T, 
G and C residues at the target site, deduced from ten transposition events analysed here and shown in 
panel B. 
    
S2;ES
,QV
,QV ¶$$$$&*&$**77$$*&7**&77 7&$7$&*7$7* &$7$&&7$7*$$$*&7**&77$*&$7&$7&*$7¶
,QV ¶&$&&*&&$$$77*&&7$$$7&$ 7&$7$&*7$7* &$7$&&7$7*$*&&7$$$7&$*77*77*&7&77¶
,QV ¶**$7*&*7*&777$$$*$77*$ 7&$7$&*7$7* &$7$&&7$7*$7$$$*$77*$*$$**$*$&*$*¶
,QV ¶*$7$7$$&$777$$7$&$&7&7 7&$7$&*7$7* &$7$&&7$7*$$$7$&$&7&7$*7777$77&$7¶
,QV ¶*77$$**$*$77$$&77&*7$$ 7&$7$&*7$7* &$7$&&7$7*$$$&77&*7$$*$&$$$&$1&1&¶
,QV ¶*&&&7&*$7&$7$7*&7*&*&$ 7&$7$&*7$7* &$7$&&7$7*$$7*&7*&*&$&&$$$&7*&&*&¶
,QV ¶$$77&$$$&*7&$7$&**&$$7 7&$7$&*7$7* &$7$&&7$7*$$7$&**&$$7*$$*&7*&*7&7¶
,QV ¶&*7&77*777$&$*&$$$&&&7 7&$7$&*7$7* &$7$&&7$7*$$*&$$$&&&7**$7**&77777¶
,QV ¶$7&***&$7$77$$&*$&$$&$ 7&$7$&*7$7* &$7$&&7$7*$$$&*$&$$&$7*$$7*$7*&&$¶
,QV ¶*&7**777&&&*7*&*7&*7$7 7&$7$&*7$7* &$7$&&7$7*$7*&*7&*7$7*$**&$*$$$$*¶
EOD3(5 ,63D,63D
,QV,QV
,QV
,QV ,QV ,QV,QV
,QV
,5/ ,55'5 '5
7Q
$
%
&
ZͲϭϮ нϭϮ
13
htt
p:/
/do
c.r
ero
.ch
